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Fundamental Property of Organic Electronic Materials Studied by Advanced Microwave Spectroscopy

Graduate School of Engineering, Osaka Un1vers1ty
Institute of Chemical Research, Kyoto University®, JST-PRESTO®

Naoki Ishida?, Atsushi Wakamiya®<, Akinori Saeki®*"

Organic-inorganic hybrid perovskites provide not only an exceptionally rich area of research, but also

remarkable power conversion efficiency relevant to commercial use. However, developing efficient organic hole

transport layers remains challenging, due partly to the subtle electronic behavior of perovskite and complications

introduced by the use of reactive dopants. Here we show, through time-resolved microwave conductivity, the

quantification of hole transfer process from methylammonium lead triiodide perovskite to eight kinds of

conjugated polymers with and without a Li dopant. The time evolution of hole transfer yield is characterized by

kinetic parameters, which are further examined in conjunction with solar cell performance, energetics, and

temporal profiles triggered by exposure to air at the minute scale. Using statistics and LASSO (least absolute

shrinkage and selection operator) analysis, we identify an accurate descriptor that correlates with device output.

This work explores the design of organic hole transport materials, and the presented evaluation technique may be

employed as a facile screening method.
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Molecular analysis of ionizing radiation induced mutations in the budding yeast
Kikuo Shimizu2, Sachiko TojoP, Youichirou Matuo¢

Radioisotope Research Center 2, Research Laboratory for Quantum Beam Scienceb,

and Graduate School of Engineering, University of Fukui¢

Our research group has been studying ionizing radiation induced mutation of the budding

yeast, S288c (RAD *) as model of eukaryote cell. The yeast cells were irradiated with gamma

and ions beams with various LET. Ton beam was generated from synchrotron in HIMAC and

TTIARA. When we analyzed the survival rate with different radiations, the survival rate was

reduced along with the LET. While the mutation frequencies were enhanced along with the

LET. The mutation frequency increased consistently with LET. This result indicates the high

LET ion beam is more mutagenic than low LET ion beam.
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Study of Irradiation Effect on Insulating Materials for Superconducting Magnet in Nuclear Fusion Reactor

Graduate School of Engineering? / Engineering Departmentb

Shigehiro Nishijima?”, Yoko Akiyama?, Koji Kobayashi?, Shunsuke Kito2

Since the increase of energy demands and the exhaustion of energy resources are expected, nuclear fusion
energy is being studied as one of new resources. In ITER, the plasma of deuterium and tritium are controlled by
superconducting magnets to cause a nuclear fusion reaction. However, superconducting magnets in ITER are
exposed to neutron rays generated by nuclear fusion reaction and secondary radiation such as gamma rays. In the
insulation materials of superconducting magnet, polymer material having high radiation sensitivity is used, so it

may be deteriorated by irradiation.

In this study, glass fiber reinforced plastic (GFRP) made of epoxy resin and glass fiber and Hybrid composite
made of GFRP and polyimide film were prepared. They are irradiated with gamma ray, and breakdown voltages
of them were measured. After irradiation, the breakdown voltage per 1 mm of GFRP increased and the voltage

of Hybrid composite decreased.
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Study of ASIC operation under gamma irradiation for the readout of semiconductor particle detector used in the
ATLAS experiment at LHC

Dept. of Physics &,

Toshihiro Imasaka@ , Kazunori Hanagaki@, Hajime Nanjo@

The ATLAS experiment is studying the Higgs boson and is searching for new physics in the particle physics by
using proton-proton collision at LHC in CERN. A new semiconductor particle detector was installed in the area
closest to the proton interaction point, where radiation environment is severe. For the detector, an ASIC was
developed for the signal readout, and is used in the ATLAS experiment. The operation in 2015 and 2016 was
unstable in the current consumption and the threshold corresponding to the input charge. We studied the
operation of ASIC under the gamma irradiation at Sanken. The similar tendency was observed in the current
consumption and the threshold. We monitored the pulse hight corresponding to the amount of input charge used
in the calibration, and concluded that it doesn’t contribute to the instability in the operation at ATLAS.
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Change of the magnetic domain by the THz-FEL irradiation

Institute for Laser Engineering?, the Institute of Scientific and Industrial ResearchP

M. Nakajima?®, T. Kurihara®, K. Kato?, K. Hirotg* H. Qiu?, K. Takano?, Y. Hondab ,G. Isoyamab

The change of the magnetic domain in ErFeO3 by the THz-FEL irradiation was investigated at room
temperature and around spin reorientation phase transition temperature. The magnetic domain structure was
probed by the optical Faraday effect. The irradiation of THz-FEL pulse of 5~ 10mJ/pulse induced the change of

magnetic domain pattern.
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Development of a new technique for creating a flat dose distribution without a filter
in X-ray radiation therapy: a feasibility study

Dept. of Radiation Oncology?, Dept. of Carbon lon Radiotherapyb

Toshiro Tsubouchi®™, Masashi YagiP, lori Sumidad, Kazuhiko Ogawa@

To generate a flat dose distribution with flattening-filter-free mode of linac used in radiotherapy, we developed a
new concept in which the way of collision of electrons on a target for X-ray generation was changed. The aim of
this study is to validate the new concept by Monte Carlo simulations based on experimental data.
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